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PROBLEM TO BE SOLVED: To provide a laminated material which is superior in bond strength, 
durability and an optical performance of a multilayer thin film. 

SOLUTION: A layer (A) of which main component is SiOx (1<x<2) is formed on a molding composed of a 
polymer resin containing an alicyclic structure, and then a layer (B) of which main component is 
tantalum pentoxide is further formed on its surface. 
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0-7 5 o nm(D^mm^^^x±um^mm^ 
ft. 

[0048] mmmi) mmwrn^r, wifcy^ 

3f-^>-5 0 OfflSJd, 1~ — 3M?>-0. 8 2gfl, i>7 



(7) #13 2002-321302 

f/ux-T/i^O. 1 5gfl, hHy^f^r^^^ 
0. 3 oa^:^IS.T^l£:^Atbffi-&Ufcm. 4 5^1;: 
«"b** s e>. 8— s^vi'T 1 h7v^P [4. 4. 0. 1 
2. s 17 . io] - (j^t. ET 

D^B&lT) 3 0 Si, bVi/fu [4. 3. 0. 
I 2 - 5 ] 7^-3, 7 - (^>^n-<v^^^ 

^rvo. 7% h/i^^*»4 o9JS:2«FPfl^rt-Cig|K 

(0«{k^a») 5£tf£*P;i, *SRtw«fc!> 5 0 kgf/ 
cm 2 ^WLta#LWbl^2 0 Ot^t'Ml 
fcgL 4«PMKJ6* J fr> ETD/DCPHtl^ft** 

js*D*s: 2 o %*#r5Rrts**«r#fc. m^&*<v& 

6) ^f)IHLfci:r^ ETD/DCP=15/85 

m^TK^^o. mmw-tizft^-m (mw) tt3i, 

0 0 0, 7Rii»li9 9. 9%. TgHlOOtT**) 

O /to 

[0050] imtvu&m mmm 1 TS^nfcwai 

^(McXSftiWl 0 0^, *fl:BSik»J ($*»3IE&£t 

h^^wT) o. s^t, (wtrittt 

^7f^H1 0 5 2) 0. 0 2g|$£8&JDU 2 
30 tft«ft (MWttlTEM-3 5B, 7 
mm, L/D=32, U a-0et2 5 0 r pm, 

»J!M&*2 3 0 D C, 7>f-KU-hl0kg/^) 

[0 0 5 1] JiK^Uy h£> 8 Or, 4«FM-e*D«^ 

Si^^p#-^: a- 10 0B) ^ffl^T, Wfcfci/S^KJ: 

tt, tltaf7 0t, yyy/-fi|2 7 0tat 
[0 0 5 2] 1 ) Mi£#J 1 T?»fc*tfcXW<0* 

40 Hffi*#«felcj: !9 5 A#J|«ig^3bKAtBSfikS«: 

^1J1 : IMk^-f* (S i O2) @ (JIJIC (n d) - 
0. 5h : lo = 5 3 0 nm) 

S21 : jE^fk^ V^/W (Ta 2 Os) tlMb^as 
(ZrOa) GDigr&^jJi (Ta 2 0 5 tti9 8l 
ft%^± :nd = 0. 0 5 3 1o : &L»&&#om t B§fS 

|3l: Si0 2 f (nd = 0. 077Ao) 
S4l:il^l (nd = 0. 4 4 5 Ao) 
50 f 51: SiOzI (nd = 0. 223Xo) (1W 
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13 

^P)gl, 2, 3, 4, 5l<D«Iff) 

mi. 3. 5l:5X10* 5 torr, 5^->^h 
p—J*/ sec 

12, 41:0. 8X10- 4 -lX10" 4 tor 
r, 0. 5-2ty^hD-A/sec 



74 



[ o o 5 3 j j^±. ^nfc*^K±i£;rr5Si 

[0 0 5 4] 





am 




2S 


400nm 700nrn 


400nm 700nm 


1 


0/100 


0/100 


1/100 


0/100 


93. 


99.15% 


1.1% 


0.85% 




0/100 


0/100 


0/100 


0/100 


98.8% 


8.9% 


1.2% 


1.1% 


2 
3 


0/100 


0/100 


1/100 


0/100 


95% 


10% 


2.5% 


90% 




0/100 


0/100 


1/100 


0/100 


97% 


16S 


3.0% 


84% 


4 
5 


0/100 


0/100 


1/100 


0/100 


50% 


50S 


50% 


50% 




0/100 


1/100 


1/100 


0/100 


93%*1) 


87% 


70S 


13% 


6 










9%*2) 


6% 


91% 


94% 




0/100 


0/100 


1/100 


0/100 






91% 




7 
1 


0/100 


1/100 


2/100 


0/100 


9B.2S 


98.6% 


3.8% 


1.4% 



[0 0 5 5] Hft«3f±4 5° AMX~mfe 

mmmsnyv xj±jtm. 45 0 aw^sjs 
mmm e yx^m 45 0 Ait-ess* 
nasw7t±3o° A*t-ew« 

[0 0 5 6] [|O60» 2] Ill^rS i0 2 HS i O 
x (x : 1 . 8 — 1. 9. nd = l. 5 0 6/Ao = 5 
3 0nm) . <Dm\Z.&jLitEMn* Hft«ll^«^5« 

[00 5 7] [HJS^J 3 ] g*t±Cl. ^T^IMT* 1 

$11: Si0 2 I (nd = 0. 1251o : lo = 7 
2 5 nm) 

S5 2JI : ftfrlMI (nd = 0. 2 7 0 * o ) 

131: Si0 2 I (nd = 0. 2 7 0 A o ) 

$4, 6, 8, 10, 1 21 : ftfrttJI (nd = 0. 2 

501o) 

$5, 7, 9, lli:Si02§ (nd=0. 250 
Xo) 

Sl3l:Si0 2 f (nd=0. 1 2 5 X o ) 
(**ftft) 

S i Oz M : 5 x l 0- 5 t o r r. 57h^>/^hn- 
A/ sec 

ft&ftl : 0 . 8X10" 4 - lX10- 4 torr, 
0. 5-2ty^ho-Vsec 

lfiaS4ot 



[0058] mmm 4 ) wt^jkh^-c 1 

7 m&mm*ie& Lt£^»* s^hxr^ - 

&»{3tU **«lRI«<oW««:fTo/£:. 1 

111: S i0 2 § (nd = 0. 125Ao:Ao = 7 
7 0 nm) 

rnzm -m&mm (nd = o. 3375^1 

30 $3, 5, 7, 9, 11, 13, 1 5 Jl : S i O 2 JB 

(nd = 0, 2 5 0Ao) 
14, 6, 8, 10, 12, 14, 161: &&Wom 

(nd = 0. 2 5 01o) 
Sl7l:Si0 2 l (nd = 0. 125Ao) 

S i O2I : 5 X 1 0- 5 t o r r , 5ty^hP- 
A/ sec 

m&y*m : 0 . 8X10- 4 -lxlO- 4 torr. 
0. 5 — 2*1/?* ha-Vs e c 
40 lf^g4 0t: 

[0059] mmm 5 ] »t±i^ vxTnmm&Lx 1 

U SltffllBI^IMBSrtTofc. 1 KUB**- 

[00 6 0] (nut) 
Sli: SiOzl (nd=0. 2 20 1o : Ao = 5 
50 8 0 n m) 
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15 

SS2S : »*ftJI (n d=0. 2 2 0 U) 

$3, 5f: S iOal (nd = 0. 2 2 0 * o : A o 

= 58 0nm) 

,$7, 9l:Si0 2 I (nd=0. 2 8 0 A o ) 
$11, 131: Si0 2 I {nd=0. 3 4 0 A o ) 
$15, 17f: SiO z I (nd=0. 4 0 0 A o ) 
141:^1 (nd=0. 2 2 0 Ao) 
$6, 81 : m&mm (n d = 0. 2 8 0 Ao) 
SlO, 12g:^I (nd = 0. 34 0 Ao) 
$14, 161:^1 (nd = 0. 400 U) 

S i O2I : 5 X 1 0" 5 t o r r „ 5t>^hD- 
J*/ sec 

:0. 8X10- 4 -lX10- 4 torr, 

0 . 5 ~ 2 Oris 7s h P —J*/ sec 

^*^4 or 

[0 0 6 1] 6 ] S«"Ji(^ J^T^i»ST* 2 

[0 0 6 2] (jgH?iJ&) 
SlI: Si0 2 f (nd = 0. 2 50 Ao : U=4 

1 0 nm) 

$2g : 2!-&!feJi (nd = 0. 125Ao) 
$3, 5l:Si0 2 l (nd = 0. 3 2 5 A 0 ) 
$7, 9l:Si0 2 l (nd = 0. 3 0 0 A 0 ) 
$11, 131: Si0 2 f (nd=0. 2 7 5 A 0 ) 
$15, 171: Si0 2 f (nd = 0. 4 5 0 X 0 ) 
$19, 2li:Si0 2 f (nd = 0. 2 5 0 *0: 
A 0 = 4 1 Onm) 

$2, 41:M^1 (nd = 0. 1 2 5 A o ) 
$6, 8)1 : m&mm (n d = 0. 193*o) 
$10, 1 2JI : m&mm (n d = 0. 3 5 0 Ao) 
$14, 16g: ( n d = 0 . 3 2 5 1o) 

$18, 201:^^1 {nd = 0. 4 5 0 A 0 ) 

SiO 2 |:5Xl0" 5 torr, 5ty^7hP- 
J^/ sec 

U&tfom :0. 8XIO- 4 — lX10" 4 torr. 
0. 5~2^->^X h n— J*/ sec 

U8*«aK4 ot: 

[0063] mmm i ) swjij^ ktobhs/s-c 1 

111: SiOl (nd=0. 2 5 0 h:lo=41 



(9) 2002-321302 

76 

Onm) 

$21 : A \EJltmm (n d = 0. 2 0 0Ao) 

$31 : S i O2I (n d = 0. 2 5 0 Ao) 

»4l:i8*»g (nd = 0. 2 5 0 Ao) 

$5, 7, 9, 1 11 : S i O2I (n d = 0. 250 

Ao) 

$6, 8, 10, 121: fe&tfom ( n d = 0 . 2 5 0 
A 0) 

OK**flO 

70 S i O2I : 5 X 1 0" 5 t o r r, 5t^hn- 
J*/ sec 

m&tfom :0. 8X10" 4 -lX10- 4 torr. 
0. 5-2ty^hn-Vsec 
A 1 KAtffiJl :2X10- 5 Torr, 10-20 ir^ 
sf 7 f> n —J*/ sec 
IflS4 Or 
[00 6 4] [fcb«0* 1 ) jHiSM 1 ^frfcS**^ 

$11 : (nd = 0. 125*0 :lo = 53 

Onm) 

$21 : S i O2I (n d = 0. 0 8 0 * 0 ) 
$31 : m&fym (n d = 0. 2 3 0 1o) 
$41 : S i O2I (n d = 0. 2 5 0 Ao) 

mmzkm 

S i O2I : 5 X 1 0- 5 t o r r. 5t>^hn- 
A/ sec 

m&mm : 0 . 8X10-4~lX10- 4 torr. 
30 0. 5-2ty^ho-Vsec 

a«*ia«4 or 

[0 0 6 5] J£Jt_h. *»W^S«Wf!HCj3V^-Ctt. S i O 
2 £r$— liUt, ^^<?/U^^l^$— l^-r-5 

[0 0 6 6] 
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(10) 4#§f!2 002-321302 

(5D int. ci. 7 m%m^ 

G 0 2 B 5/30 

F*-A(#%) 2H042 DA08 DA11 DA15 DB01 DC02 
DC12 

2H048 GA04 GA05 GA11 GAM GA19 

GA36 GA43 
2H049 BA05 BA43 BB62 BC10 
2K009 AA08 AA09 BB12 CC03 DD03 
4F100 AA17C AA20B ABO ID AK02A 

BA03 BA04 BA07 BA10A 

BA10C EH36 EH66 GB41 

GB90 JK06 JLOO JNOO JN06D 

YYOOC 



F I 

G0 2B 1/10 



T-TH-F' (##) 



